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(54) FLOATING HEAD SLIDER 

(57)Abstract: 

PURPOSE: To provide a floating head slider catching dust entering 
between a magnetic head slider and a magnetic disk with the 
magnetic head slider and making so that the caught dust is hardly 
heaped in a position and reducing that the dust becomes a lumpy 
state and falls. 

CONSTITUTION: The head slider 10 is provided with the circular 
minute recessed part 1 whose diameter is 200nm or below and whose 
depth is 10-50nm, on the floating force generation surface of a slider 
rail 11. Thus, the direct contact of the head slider/the disk and indirect 
contact through heaped adhesion material caused by that the dust 
enters between the head slider/the disk while a magnetic disk device 
is operated and the dust is heaped on the flow-out end of the head 
slider are suppressed. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 




(i9)B#a#iWT (j p) (12) S i^^^^(A) (nymmwiM** 

#1^6-12807 

(43)»PBB ¥$6^(1994)1 M2\ B 

(51)Inta s 9em% frf*l&W&^ FI StB^@3r 

G 1 1 B 21/21 10 1 P 9197-5D 





#K¥4-167233 


(7D4BA 


000005108 










(22) ttiH B 


4^(1992) 6 £25 B 










(72)3P^# 


m# 








#^JII»^fflSrUBW»2880«J(M*S;^tt 














(72)3Mi# 










#^JIim^fflSmBW^2880#*tt^a: 














(72)HBJ# 
























(74)ftSA 










**Ji£ik< 



(54) [ jm nm^ ?FX7-<y 



ism *wmmn. msv^vYxv'tybmsvf 
yjy&mtizktz&i. 

ffJJjMffit, ttfi2 0 OjumJaTs »S 10-5 0 




4/13/05, EAST Version: 2.0.1.4 



1 

imxmi i wit < x?%w£&&&itizmgi,^y 

fcs iSS2 0 0A«mOT, «§10~5 0MmSjSOP3 
A?. 

[0001] 
[00 02] 

[«*<o««] wsht a z?&mzt$\,^x\i, mm® 

±tf7££ts&9. *<D*S*fcl/r, 
£M 6 ^IfctttfiS * -3 T # X V . 
[0 0 0 3] ZVttmtlX. #^Bg6 1-1 70 9 2 

Wi!ra6 2-4 64 7 5k:IE«3#lT^*J:"3K % X? 
biz* 0, x?4 *'l>-)m±limiWbT < 

[0004] i/t. »±*©fc«o*>$5£tt£ffitf>s*«it 

tUT. ^RH I 2-28 7 9 87(Cie«§fLTV^J:a 
[00 0 5] 

[#!H*W»LJ: 5 ftSHS] f#HH36 1-17 0 9 

ikco&zm-Ziti ztnTZxh, ^m±xyAyi> 

<o. mmziitmitzmmsmcozimgi. zti& 
<\ v h* 9 y v v * ias t$i t mmt % k> 3 i immt 

hi, tit. f«P86 2-4 6 4 7 5<r>WMX'\±, MB 
^iSt. 3>f?h • X9-Y • xhvTBtfh&Wt 

y*a-*o7tifX'h-oxi>. tmLizmmtmnt&R 
mm<hh. 

[0006] #m*2 - 2 8 7 9 8 7<r)fiffiVte, Jiff 

^iz£&n±$fcwzwmtfstv$>tix\*z>tf* gs 



(2) «fBBT6- 1280 7 

2 

*«TC* 5 i t IH&cO{4{I*<#±7JS£±®<OfiJS?fc 
[0007] **MI|<01«(i, fism^-y YXyAfb®. 

R-T-izrmiziiA-tmm. ^^fxt^^: 
ioflssit. *>o, zoimLtim&tfiy-mtzmm 
u znm%mmz%'>xmthzbm<:tz#>. # 

10 &Z-£xm&thbbUz. iO^tfYawftfcWfc 
S. 

[0008] 

fts X74yi'~Jl>fr±1}&aEgntZ* iS@2 0 0;umIil 

. t, »$ i o~5 o//mg*<on»«/NHat^ti. 
[ooog] iorawwiwoiM x&tfi«<otfc# 

20 [00 10] 

im] mR^-yvzyAmmizis^x. xyjy 
s. 

[00 11] 

[ m$&m ] 0 1 c*5wi<3i«»^ ■yKxs-f^ioo- 

74 y\s-)V<rm±.-ft%!m\ 2t, BS2 0 O^nu 
5 0^t m^n^lR/J^ 1 * ? 6ffl-fo|SftT$>i. 
30 ^htf. 1WSk*oT^S. i<?5P3flFR«0»/Na»l«) 

sftatov^T. trfmnzxr^^titz^zm^m 

[00 1 2] 02 \m 1 iZTrsU^WM^m^y 
yjyiO bm3lzjf;-tXy4?V<-Mzm<r>-o^X^ 

xtmx-hh. z<om.-Tjx?m&z®mi%^x 

4 0ium8flrca-jfc. :w:»u *^Oj?iS^-y 
KX9-f^oaaj«i 3^v^t(±, ttw®u&t3b'wm 

50 rtT'jSil • f?jh$rif* ^mLtzbZb, -y K 



4/13/05, EAST Version: 2.0.1.4 



(3) 

3 

x y 4 yasium 1 3 izm ix v ^mot* < <iKss 

mjt -»T-JBtfES*ifc*««, SIS • ffihfc J: 
[00 13] 

4»K<\.-y YX7Ay/T4X9mzm'&imX\,. *<0 10 

[0014] fl/jNDW&aj&ttfc FWlc-f * - 1 tc J: 0 „ 
t=» I T ftttlcfc * POffi^Koll $ *«- * £ ft , 
[ 0 0 1 5 ] fto t . *mi0Mm^v YXy-i / 20 

«r < xmmzmm-i ztizx*). mmm<m 
■cti. & tz®&r -f x 9 <r>*$w&mzm\ >t t , ms? 

[ 0 0 1 6 ] Sits V/T4X9<nWmm&%& 

-$h<nx'^v\-/T4X9 ^mmtezwktfh h . 

[00 17] Zt>lZX?4mm< L%<Zi>i&ft±. 

zmmvzhtzisb, •> Yxyj y<m±m& o . 

[HI ] 



B 1 




mm-S-l 280 7 

4 

[0ffic7)fg#^ijiBa] 

tin ] *mfm®^ vxyjyffy-mmmmtt 

[02]*^BHcO#»)A».y YXy4?\ ObXyjyv 
-Mzm<r>^\\X\^£\.^&mftW^v YXy4?4 0 

[H3 ] tt*ft3«^-y K*5-f rojSKSSI-C&S. 
[H4 ] *»gi*>s»'^ Yxy^y<r>^<nmm\<nx 

[^4)119!] 

10- ^^J^tHgP^KJ^s -y }t x 5 ^ y , 
1 l-Xy-ifU-lV, 
1 2 - XV 4 ru-;Uff±AX±9s 
1 3-X54^U-;^a5S. 

4 0- j»*ii*8«A. -y YXyA 7^ 

5 1-34/k 
5 2 

5 4-" d f-vU -y i-^ 
5 5-Jif-f FT— A, 

5 6 Fl/-^, 

6 0-a^T-r^^. 

[02] 



H 2 




4/13/05, EAST Version: 2.0.1.4 



(4) 



*W6-1 2807 




4/13/05, EAST Version: 2.0.1.4 



. * NOJICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the magnetic-head slider which is used for a magnetic disk drive and 

which surfaces according to an air bearing operation. 

[0002] 

[Description of the Prior Art] In a magnetic disk drive, in order to realize high recording density, spacing of a 
magnetic-head slider and a magnetic disk is in the inclination which becomes still narrower. In connection with this, 
the suspended particle in equipment etc. enters between a slider rail floatation force generating side and a disk, and is 
reading of temporary recording information, impossible is caused, or dust adheres to a slider rail front face, floatation 
becomes instability, and the danger of resulting in destructive sliding accident as the result has been increasing. 
[0003] As this cure, there is a method of decreasing the amount of the dust deposited on the back end section of a slider 
rail by preparing a level difference in the runoff section of a slider rail as indicated by JP,61 -170922, A. Moreover, there 
is a method of controlling that dust invades between a slider rail floatation force generating side and a disk by attaching 
a taper to the runoff section of a slider rail by making dust adhere to this taper section, and decreasing the amount of 
suspended particles as indicated by JP,62-46475,A. 

[0004] Moreover, as a cure which raises the stability of the floatation [ itself], the crevice of a rectangular 
parallelepiped form is established in the anterior part and the back of a floatation force generating side, and there is a 
method of making this crevice generate negative pressure as indicated by JP,2-287987,A. 
[0005] 

[Problem(s) to be Solved by the Invention] With the technique of JP,61-170922,A, even if it can decrease the amount 
of the dust deposited on the back end section of a slider rail, it drops out, while the dust which dust adhered to the 
boundary of a slider rail floatation force generating side and the level difference section, and was too deposited on it 
eventually has been a lump shortly, and there is a danger that it can become the cause by which this causes a head 
crash. Moreover, when the amount of the dust caught by the taper section increases, and the time of a contact start stop 
or seeking and the alimentation of dust increase further, even if it is at the follow INGU time, it drops out, while the 
deposited dust has been a lump, and there is [ although it is effective in first stage with the technique of JP,62- 
46475,A, ] a danger that it can become the cause which causes a head crash. 

[0006] Although the crevice is prepared with the technique of JP,2-287987,A for the floatation stability by negative 
pressure generating Since is as shallow as about 4 micrometers, and not enough for the number of crevices and the 
gross area of a crevice to catch dust small and a configuration's being a rectangle, and the location of a crevice are the 
anterior part and the backs of a floatation force generating side, [ of the depth ] Depending on the include angle (it is 
called a Yaw angle below) which a slider rail longitudinal direction and airstream make, the prehension effectiveness of 
dust is seldom expectable. 

[0007] While catch the dust which invades between a magnetic-head slider and a magnetic disk with a magnetic-head 
slider, and this caught dust deposits it on one place, it is made to distribute in order to prevent becoming massive and 
dropping out as a result, and catching the object of this invention, this effectiveness is in offering the floating head 
slider with which a Yaw angle may not be concerned. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned object, a circular minute crevice with a 
diameter [ of 200 micrometers or less ] and a depth of about 10-50 micrometers is attached to a slider rail floatation 
force generating side. 

[0009] What is necessary is not to limit about the size of this circular minute crevice, and especially the method of 
arrangement, and just to choose the optimal thing from the relation of slider width of face and the flying height. 
[0010] 



• [Function] The dust which passes through the bottom of a slider rail floatation force generating side at the time of 
magnetic-head slider floatation is caught by the circular minute crevice established in the slider rail floatation force 
generating side. 
[0011] 

[Example] One example of the floating head slider 10 of this invention is shown in drawing 1 . In the head slider of this 
invention, it has been the description to have established six circular minute crevices 1 with a diameter [ of 200 
micrometers ] and a depth of 50 micrometers at a time in the floatation force generating side 12 of a slider rail. The 
effectiveness over the dust which invades between the head slider / disk of the minute crevice 1 of the shape of this 
cylinder is explained based on the result obtained by experiment below. 

[0012] Drawing 2 is the magnetic disk drive which carried the floating head slider 10 of this invention shown in 
drawing 1 , and the conventional floating head slider 40 which does not attach a slot to the slider rail shown in drawing 
3 . When the drum test was performed in atmospheric air without sealing this magnetic disk drive, the head slider was 
demounted from equipment in the state of the unload and the floatation force generating side of a head slider was 
observed, in the conventional floating head slider, many affixes were checked at the runoff edge 13 of the floatation 
force generating side of a slider rail. When the die length of this affix was measured, it was short, was 10 micrometers 
and a long thing, and was about 100 micrometers. Moreover, when thickness was measured, it was 20 micrometers to 
about 40 micrometers. On the other hand, in the runoff edge 13 of the floating head slider of this invention, most 
affixes were not observed but the affix had deposited them on the circular minute crevice 1 instead. When this head 
slider was again mounted in the magnetic disk drive, the disk unit was sealed this time and starting and a halt were 
repeated in the clean room, the amount of the dust deposited on the circular minute crevice 1 of the floating head slider 
of this invention was seldom changing to many of dust adhering to the runoff edge 13 of the conventional floating head 
slider having been omitted. This shows that it is hard to drop out, even if contact of the head slider by starting and halt 
and a disk generates the dust once caught by the floating head slider of this invention. 
[0013] 

[Effect of the Invention] According to this invention, dust invades between a head slider / disk during magnetic disk 
drive operation, the dust accumulates on the runoff edge of a head slider, and direct contact of the head slider / disk 
raised as a result and the indirect contact through the deposited affix are controlled. Moreover, adhesion in the disk side 
of the dust deposited on the head slider can also be controlled. 

[0014] Since the die length of the edge of the crevice which is not based on the trespass include angle to the head slider 
of airstream, but becomes vertical to airstream by making the configuration of a minute crevice circular becomes fixed, 
the always efficient dust prehension effectiveness is ******. 

[0015] Therefore, high-reliability is realizable by carrying the floating head slider of this invention in a magnetic disk 
drive. Moreover, since the reattachment of the caught dust is controlled even if it uses for the cleaning equipment of a 
magnetic disk, efficient cleaning is attained. 

[0016] Moreover, since the touch area of a head/disk decreases, effectiveness is in adhesion prevention of a head/disk. 
[0017] Since low floatation is realizable even if it furthermore does not narrow slider width of face, the flying height of 
a floating head slider is suitable for the magnetic disk drive 0.1 micrometers or less. 



[Translation done.] 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of one example of the floating head slider of this invention. 

[Drawing 2] It is drawing showing the magnetic disk drive which carried the floating head slider 10 of this invention, 

and the conventional floating head slider 40 which does not attach a slot to a slider rail. 

[Drawing 3] It is the perspective view of the conventional floating head slider. 

[Drawing 4] It is drawing which looked at the slider rail floatation force generating side of other examples of the 
floating head slider of this invention. 
[Des cription of Notations ] 

1 — Circular minute crevice, 

2 — Circular minute crevice edge, 

10 - Floating head slider with a minute crevice, 

11 - Slider rail, 

12 - Slider rail floatation force generating side, 



13 


- Slider rail runoff edge, 


14 


- Slider rail inflow edge, 


40 


- Fine sulculus non-floating head slider, 


51 


- Coil, 


52 


— Magnetic circuit, 


53 


- Spindle assembly, 


54 


- Carriage, 


55 


— Guide arm, 


56 


— Guide rail, 


57 


- Rail housing, 


58 


- Bearing, 


60 


— Magnetic disk. 



[Translation done.] 



